Dear Editor,

Our previous results demonstrated that reducing lipid accumulation, called "Tumor Slimming," can inhibit the growth and metastasis of tumor cells,[^1^](#ctm2114-bib-0001){ref-type="ref"}, [^2^](#ctm2114-bib-0002){ref-type="ref"} whereas we have hardly found drugs to directly affect the slimming of renal cancer cells. Here, we identified nine pivotal biomarkers and several small molecule drugs with complex bioinformatics methods, which may be helpful for clinical diagnosis and treatment for advanced renal cell carcinoma.

Renal clear cell carcinoma (ccRCC) is one of the most common cancers, with the highest fatality rate in renal cancer with obvious abnormal lipid accumulation,[^3^](#ctm2114-bib-0003){ref-type="ref"} although the mechanism and role of lipid accumulation are not fully known. Clarifications of pathological type and pathological grade are important for the cancer patient management. The treatment is adjusted according to the results of clinical diagnostic markers, with positive effects on the prognosis of patients. Due to the lack of specific tumor markers for renal cancer, cancers were metastasized when the disease was initially diagnosed with imaging. Therefore, the discover of effective biomarker is important for the treatment of renal cancer. There is still a high risk of local recurrence or distant metastasis after local or radical nephrectomies for early renal cancer.[^4^](#ctm2114-bib-0004){ref-type="ref"} Tyrosine kinase inhibitor (TKI) drugs are generally used for the treatment of advanced renal cancer, but still have poor effects on prognosis of thesurvival.[^5^](#ctm2114-bib-0005){ref-type="ref"} Cell cycle regulation and cell adhesion maintenance can promote the occurrence and development of tumor cells.[^6^](#ctm2114-bib-0006){ref-type="ref"} Epithelial‐mesenchymal transition (EMT) has an important clinical significance for cancer progression and drug resistance.[^7^](#ctm2114-bib-0007){ref-type="ref"} TKI can inhibit tumor cell cycle and EMT to affect tumor growth.[^8^](#ctm2114-bib-0008){ref-type="ref"} Unfortunately, TKI resistance developed and lead to poor progression in ccRCC. There is an urgent need to explore more effective prognostic biomarkers and understand the mechanism of the effects in order to determine new drug targets for new ccRCC treatment.

We performed a deep analysis of GSE150404 dataset for advanced ccRCC, which contained four grades with 15 ccRCC samples in each group. The differentially expressed genes (DEGs) between advanced ccRCC (grade III + IV) and early ccRCC (grade I + II) samples were identified by the GEO2R with \|logFC\| ≥ 2 or ≤ --2, and *P*‐value \<.05. The 49 DEGs were detected, of which 2 were upregulated and 47 downregulated (Figures [1A](#ctm2114-fig-0001){ref-type="fig"} and [1B](#ctm2114-fig-0001){ref-type="fig"}). We performed GO analysis to explore the biological pathways and functions involved by DEGs with DAVID. Fatty acid and lipid metabolic processes and substance transport were the major functions among biological process. Moreover, we identified the genes from the DEGs using the protein‐protein interaction network (Figure S1A‐D).

![Analysis of pivotal biomarker expression in ccRCC. A, The volcano map of genes expression in ccRCC from GSE150404. B, The heat map of genes expression in ccRCC from GSE150404. Red dots represent the upregulated DEGs, green dots represent the downregulated DEGs, and black dots represent the genes with no difference in expression. C, The volcano map of genes expression in 72 matched normal and adjacent tissues of renal cancer in TCGA‐KIRC. D, Nine pivotal genes were significantly downregulated in kidney cancer tissues compared to adjacent tissues. E, The heat map of nine pivotal genes expression in total cases of TCGA‐KIRC](CTM2-10-e114-g001){#ctm2114-fig-0001}

In order to further determine the most critical genes as pivotal biomarkers involved in the progression of renal cancer, we verified the expression of the selected genes in the Cancer Genome Atlas (TCGA‐KIRC) with 72 matched normal renal and ccRCC cancer tissues. We found that AGMAT, SLC6A19, CLDN10, HAO2, MIOX, PCK1, SLC22A6, G6PC, and ALDOB decreased significantly in ccRCC (Figures [1C](#ctm2114-fig-0001){ref-type="fig"}, [1D](#ctm2114-fig-0001){ref-type="fig"}, and S2A) and had obvious differences in expression from normal tissues in the entire database with 72 normal tissues and 533 tumor tissues (Figures [1E](#ctm2114-fig-0001){ref-type="fig"}, S2B, S3A, and S3B). The Kaplan‐Meier analysis demonstrated that the low expression of selected genes prompted poor overall survival and undesirable disease‐free survival of ccRCC (Figures S4 and S5).

Function pathway analysis showed the role of selected genes in KIRC, of which seven significantly inhibited EMT (Figure [2A](#ctm2114-fig-0002){ref-type="fig"}). The potential drugs of small molecules that may affect normal cell gene expression were investigated in the CMap database. Nystatin, W‐13, and arachidonyltrifluoromethane had the highest negative enrichment scores (−0.935, --0.859, and −0.85, respectively) (Figure [2B](#ctm2114-fig-0002){ref-type="fig"}). Small molecules are more likely to reverse the gene expression with higher negative enrichment scores. Interestingly, nystatin with highest negative enrichment scores (−0.935), used as an antifungal drug, can isolate cholesterol and increase the inhibitory effect on migration of endothelial cell, whereas little is known in ccRCC. Nystatin and endostatin can improve the antiangiogenesis and antitumor effects.[^9^](#ctm2114-bib-0009){ref-type="ref"} Previous studies have shown that the lipids accumulated in renal cancer cells are mainly cholesterol and triglycerides.[^3^](#ctm2114-bib-0003){ref-type="ref"} Lipid storage can maintain the integrity of the endoplasmic reticulum, maintaining the homeostasis of tumor cells and promoting tumor development.[^10^](#ctm2114-bib-0010){ref-type="ref"} Our previous results indicate that "Tumor Slimming" can inhibit the growth and metastasis of tumor cells, but direct effects of drugs on the slimming in renal cancer cells remain unclear. Nystatin can be a potential drug for renal cancer. Therefore, further cell and animal studies were required to reveal their potential role of the predicted drugs in renal cancer.

![Pathways and drugs of pivotal biomarkers. A, Cancer pathways of pivotal biomarkers (activation or inhibition). B, Plot of top 20 drugs that could reverse the expression of pivotal biomarkers](CTM2-10-e114-g002){#ctm2114-fig-0002}

In summary, we identified nine genes as potential biomarkers of ccRCC by comprehensive bioinformatics analysis. The low expression of these genes had the poor prognosis of advanced renal cancer. We also proposed several new small molecule compounds for renal cancer as they may reverse the expression of nine selected genes in renal cancer cells. This may be helpful to develop new effective biomarkers to diagnose and predict disease progression, and develop new drugs for advanced ccRCC.
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